Generation of mutants of CK2alpha which are dependent on the beta-subunit for catalytic activity.
To shed light on the structural features underlying high constitutive activity of protein kinase CK2 a number of mutants of the human CK2alpha-subunit altered in the interactions between the N-terminal segment and the activation loop have been generated and shown to be defective in catalytic activity. In particular the truncated mutant delta2-12 displays under standard conditions an almost complete loss of catalytic activity accounted for by a dramatic rise in its Km forATP (from 10 to 206 microM) and a reduced Kcat. Such a drop in efficiency is paralleled by conformational disorganization, as judged from Superdex 75 gel filtration profile. Both catalytic properties and gel filtration behaviour similar to those of wild type CK2alpha were restored upon association with the regulatory beta-subunit, suggesting that constitutive activity is conferred to CK2alpha and to CK2 holoenzyme through different molecular mechanisms. In the holoenzyme an assumable release of tension at the backbone of Ala-193 (as seems to be indicated by a comparison of the crystal structures of maize CK2alpha alone vs. a CK2alpha-beta peptide complex) may result in the ability of the activation loop to adopt its proper conformation independently of interactions with the N-terminal segment.